Neuronal cell surface ATP synthase mediates synthesis of extracellular ATP and regulation of intracellular pH.
The ATP synthase is known to play important roles in ATP generation and proton translocation within mitochondria. Here, we now provide evidence showing the presence of functional ecto-ATP synthase on the neuronal surface. Immunoblotting revealed that the α, β subunits of ATP synthase F1 portion are present in isolated fractions of plasma membrane and biotin-labelled surface protein from primary cultured neurons; the surface distribution of α, β subunits was also confirmed by immunofluorescence staining. Moreover, α and β subunits were also found in fractions of plasma membrane and lipid rafts isolated from rat brain, and flow cytometry analysis showed α subunits on the surface of acutely isolated brain cells. Activity assays showed that the extracellular ATP generation of cultured neurons could be compromised by α, β subunit antibodies and ATP synthase inhibitors. pH(i) (intracellular pH) analysis demonstrated that at low extracellular pH, α or β subunit antibodies decreased pHi of primary cultured neurons. Therefore, ATP synthase on the surface of neurons may be involved in the machineries of extracellular ATP generation and pH(i) homoeostasis.